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(54) RADIO COMMUNICATION APPARATUS AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reception characteristics of 
radio communication, in combination of a multi-carrier modulation 
system with a CDMA system, without reducing the frequency 
utilization efficiency. 

SOLUTION: An interleave part 107 relocates data increased in chip- 
units by a data increasing part 106, a distributor 108 divides the 
relocated data in chip units into two groups and distributes them, 
IFFT parts 109-1, 109-2 convert the divided data in chip units into 
multi-carrier signals in the same frequency band, and the generated 
multi-carrier signals are parallel transmitted from antennas 112-1, 
112-2. 
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J 

cox- * i--r 5 ^ * zf=f- * t s 
ftmtstit^y7mtL<DT-?*&vzf*-r y rizm^ 

c b %ftwct-rz>m &m i is*co&^®m^&> 
[i**S4 ] y r <D&mmvtM\zfccx& 

Bo 

m&<DT>-^*m\<^x^^*^VTm^*&m-tz> 
&m^mb, 

^•?*-r y T<Dfcm&&i±%m?£'tz>m'fe^$kb % 

"Iff *I 6 ] 1^5, ff*3l 5 co V vfn^KllBit 

sib *mm-ir z>^b*?&WLbirz> mm^^m 

Bo 

Bo 

[«*«8 ] y rCT*«kCDMA*a 
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2 

mn£fttc^y^mz<D^-*<D&w*m^ v 
r aa«xgi, 

y 7M^^t6M^l^i, 
9 ] y r xmttb c dma*4 

*&tftffli-sttfcHxs£* 

[0 0 0 1] 

|L, ^JC, OFDM (Orthogonal Frequency Di vis io 
n Multiplexing) ^ 7^1^ 

£ C DMA (Code Division Multiple Access) jj^b 

[0 0 0 2] 

j^blsX, O F -y y 7TO 

©t^-Y^ mmm &mE.icw.&£itx^z><D 
x\ m&&<Dmm®m&fa±£'&z>zb&xzz> 0 

T, OF DMS^^^yvf^rt y 7K«*Ao-« 
40 £bT^tf, O F DMK t C DMA^^ ^riH^ 
•fr/cOF DM-CDMA^CoV^^t5o 

[0 0 0 3] OFDM-CDMA*^m ->^#/H 
-n^-ttt-eiX, nSS^Mf 

<Dm§k%k?W7*-*&. SBKa^-yai** (IFF 

t) «a*jxSo ^l^^^-^k^^^ 6 

50 cox-^li, tt«*k»/£»tffl**^fck«o*^-v 
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3 

plCLT, OFDM-CDMA*Sm ^^fJ^fi 

[0 0 0 4] r^-c\ ilfltwu t£»*<o»««o^^^ 
tyrra^o l-ftfc>*>. tt«*3ftsk-e*>s»fr 

[0 0 0 5] 

[«W#««feLJ:5£^5KSl OFDM-CDMA^ 
tf>lc, 4^m^y7S:fflV^flifift»ll±-C2i© 

m^ov^fi%;iftv^<7}ti-5o 

[00 0 6] JB«fcW±"T?2iBeD^v*^at2W3SfSS 
tdgfiB^tt, ^^^W2C0^1f 1 ix^ 0 g^f-^dr- t y r 

y T f 4(cgEB$H-5o Bl3m «*tf. i-i 
[0 0 0 7] J: 5ftS2fitcbfc^, roo-^vw^* 

* y T\t%ftfcw$k\z.&\^xm i 3 ic^-r <t 5 

-<X(0^~yZf (1 - ljS^tM - 2) tC/<— *h«DJ&* 
[0 0 0 8] t:t% IE] 1 4 (c^i"J: ? /l&gc$&_t 

fc*3v>r#^y^oiBBSr#^So i-ft*>*>, m&m& 
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[0009] L*>U ii4(c^fj:5^y^!i-y 

[0010] tzx\ Vzf**})T8t&mto£*tz>^t 
icx^x^ >>* y — ?<owm w^y-^wx) ^ 
^<tt, ^>-* y— ^t-sr fcas3*jt&fta. 00 * 

^J:^>^/W2 0^^^^tb- : e^4^bT. 8OC0 

u-x** y Ttd&vvr-f y— xi-*«fc 5^t-5o u 

[0 0 11] ft*5. O F DMr«IM^(0-7/Vf ^rir 

[0012] *»wn«s^cjfi^r**nfctot?*> 
w t ft < gm ^t££ftjh£i^s n k zmmmmm 

B*5 iW«»a«*«fe*:ll«'r 5 - fc £ B ft i "t" So 
[0013] 

30 *jBWO«»a«KB 

*>*Taft«rtT5«iilfta«JttB-e*>o-c, ^»^t>-^ 
[0014] ro«^Jctcj:tt«, iiai**fc*-yX*ffi 
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5 

-e#5 0 

[0015] *«W(o«aRii«Kiatt, y — x^ 

[00 16] rO«^jC<ttVt^ ^X^O^r— 

[0017] *5SWo»j»5ifi«»i, #iTX*ir y T 
[0 0 18] ro*/£;lc«I:*U*, afeM»c3»«S*t5*ft 

5 e 

[0019] *»M<o*ij|ftfafS»iatt, &iJ-X*-Y V T 

«F*»W***«*rS fete*«1-5*lJ»S:*5. 
[0 0 2 0] ^oW/ftfcJzJxtf, ^fctttWoSCT* 
*X**y TT?«>«P#»W#K*«rft«r5fc«). e* 
tetfffl^Si^X** y T*SMff##«*m**:d>fc< 

«*frtta*§JMfc1-5 r i £Kit1-5 C b 5o 

[0021] *Kw<ommmmmw.&, -*a<&** y r 
■ryr««-*:St«i-5Sflr*8ki:, *t^tyr©g 

jMHi-*******. 

[0022] ztommzxiM*. «»**ift*jjttfi8im 

I^7i- v?vXtcJ;5'<— * f^^iit^ri: 
^tf, SflM»tt«rrtl±S*5c:i:i*-e#5. 
[0023] #*9l<0ii«i8*iltarau ±lBv>m^o 
«»ii«Si««r»«1-5**«r»5. 
JMSUtt* ±IEV^iX36>(D*»ii«K«Sr*«i-5« 
/&£r££5 c 

[0 0 2 4] rttb<o*ril^J:*btf. ji«iS*3S«^S 
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*»K«^*5V^r, »ttWPUffl»*«:(STS*5^fcft 
< a««HftSrftJ±S*5 w t ;65T# 5o 
[0 0 2 5] *»W<Dft*ftii«;fr8fcl±* ^/^^r-t ] J T 
^H^^ CDMA*Si fca*-frte*Taflr*rtT 5 ft 

LTfy X#{£o}t gfcoir ~ * icf 5 ^ </ Xt*- * ±& 
Ig^r, ^^v p ^^m^O-r-^^ii*D$ii:5ii^DX 
mar, ^P*nfc^^X#^cor r -^OSBe^#^5-r 
>?V-7JMb, K«#;t$ftfc^yX¥ffc^-* 
10 **TV^K:a«M-5$i«xa£, flSSJUh^yX 
*tt©r-^4r#t^^t y 7l:«atT, B— ««* 

^<^i^x^r-Y y ra>bft5**<o^/w^* » 
Mt^fit^ig^, t«sii^mty7« 

[0 0 2 6] ro^&tC^tf, JiJDS^fc^y^ffi 
cd^-*£, »«**W*sJ:t5sfiWI*fiIO»*l-4)-*BB 

i-5-*v^** y r« -^o^x^-y y nc^-yXUMft 
jt\fz>^ tt£<<{^*)) -xim x^# < -r 5 r. * a* 

-C#5or% »tt*«ffl»*«rfiT**5wi:tt<. M 
«*S«tt:7:c— i^^KJ;5'<---;* bm*> £<a«-t-5 
ii«ti^-e^S«1*tt«rSl±**5r.i:*s 

T^5o 

[0 0 2 7] *^K^»i»5iW*j5fett, -^/W^* y T 
gmttb C DMA*Si *»^fc>ii:-CiIff SrfT 5 ft 
*fci«#&-T?fcoT, **(or^^S:fflv^-c^^^ 

y T«#£g{rr53:«xe^ ^x^yroe 
x*(ommm^m<D%m\zm-t'r'( y — xxst , & 

[0 0 2 8] ^(D^mcxthtf, m&&Jjfa&£rf&ffl 

3fe?iJiS«Stt^^^#/^Sr«WI-r5fc«), iHiSS 

^ J&s-Ct, S««MtS:fpI±*^5r t3&5x-#5o 
[0 0 2 9] 

jRR«0«*tiiS«r5**OT^^**6#^«*i" 

r-^WX^ 5!S*ff-C*>5M I MO (multi-input/ 
multi-output) tCifgU v;U^f y7tH*^iC 
DMAMi SrjB^^fcftlftaMt l-M I MO^r^l^ 
-r5C^icJ;^. «ffli"5««**SrJe»f5r ift<-f 
y — x*-f x^# < i-5 r t 5 r ar 

50 *S5M«ri-5^So^ 0 
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[0030] -^a^** y raewi** 

t c DMA**i tra**b*fcjiaiaflriMv^, * 

[0 0 3 1 ] M I MOlCOV^te, T3GPP TSG R 

AN WG1 R1 -00-1 386 J , I" Lucent Technologies. Throug 
hput simulations for Ml MO and transmit diversity e 
nhancements to HSDPA (PPT presentation); R1 -00-1 38 
7 J > TLucent Technologies. Further link level res 
ults for HSDPA using multiple antennas (PPT presen 
tat ion); R1-00-1385J ^OZfcfittCf^ U < 15***1/0^ 

So 

[0032] ut, **w©n*©»*gfcoi^-<\ mm 

*§£tf\ O F DM*^i: C DMA^^r ei^bttO 
F DM- C DMA**©Siil6iifSK«fc:ov^RWi- 

£ G 2X2MIMO (SlftftKor^^ft : 2 

^fliiOTyTtS : 2 7^COM I MO) 

tfrittw-rso 2X2MIMOTU ixi (mmm<o 

[0 0 3 3] (£ft0>7Btt 1 ) BUI *S^^ft<0 

&wsu ou, s/p (vyr/^7wv» n 

102^ itttSB 1 0 3-1-1 0 3-n^ ^fiSB 1 
0 4£r, S/P (->!)7/^7W«) 35 1 0 5 

^-^it^pai 0 6 t. «o?v-?mo7 1, 
ftmuiost. if ft mn&7—v^m&) ui 

0 9- 1, 1 0 9-2 ^ GI W-K'fy^-/^) 
If AS& 110-1. 110-2^ MRF^ 111- 
1, 111-2^ 7^112-1, 112-2 

9, GI *f ASiS 110, gflR FSB 1 1 1 YX*:tl<€1n s 
[0 0 3 4] B2lt ^^^Jfe^ffiiie:^ 

20 1- 1 . 2 0 1 - 2 S« RFSI52 0 2- 1, 2 
02~2h GI y</U) ^492 0 3 

-1 N 203-2^, FFT (m&7—V Si$ 2 

04-1. 204-2^ V-BLAST3205-1 

-205-it, 2 o 6 1 > y- 

y^52 0 7 i: N #ia£i$2 0 8 £, P/S (^7WU/-> 
!)7;l^*) S2 0 9- 1, 2 0 9-2^ 2*fiOifiifc 
ffcSfl 210-1-210-nt, 2 11-1—2 
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11-ni, P/S (/<7Wl//'>!)7;W|E») SIS 2 1 
2£, SM2 13^ &ffijLXm&.iS*lZ>o SftRF 
£520 2, GI^SP2 0 3, FFTS&204, P/S 
»2 0 9tttHfjl, *r^x^-lJ:S*j£UT<»x.btu 
So V-B LASTSjStt, •7;l/f^t!)7«tO#ty 

^r^yr(^*Mj?LT«s.e>tt5o $aifcS&2io, ^ 

SB 2 1 1J*. tlZ&is^tfMZttJ&lsX 

[0035] s i \c7jk-rmm}coBBmmmm\^^^ 
w x. s-v^aff/wa, KMAi o ix\ mk, ffifenxm 

t&m&M£h,XS/Pm 0 2icA^^tv^ 0 ie^ijica 
ASixfci^atf/Wi. S/Pg&l 0 2XM.mz&&£tb 
Xs ^tfeSlSl 0 3- 1~1 0 3-n^A^3$^5o 

&mzAti&ti,Zo nioc/y^fi, ^n^^msp 

103-l~103-nl:<t^ n«3S^4fc1tfcRF-©-l~ 

i o 4^i9«F#»W*m*ix5. «F#»W*m«<o^ 

20 — ^tt, S/Pftl 0 5CA^$^o 

[0 0 3 6] r.r.T% *HS60?KlB"Ctt, l-*A^**r 
!)7j|Wc^ l£t$kOmfjf (kXm®) Oi^^^r 

-tyrif-^T. n X miO'>y^v^Mt § C i ^T* 

«rfflVNT*t««a«rlT5t<Oi:-r5. ^:t\ S/PSU 
1 0 2^^e>^fiS|5l 0 4^-CCO±IE|r)«0^^^^ m [p] 

30 mVMZfrZo £oT, S/PS1S1 0 5tCf^. nffl<PV 
A77^^6o 

[0 0 3 7] n^®(^v->'7^y^^^F-^^f^J^$ttTV^6 

miof-^t S/PSfrl 0 siciDfcft*?!!©^— 
y^Wifc©^— ^tt. ^Jic^-^ii^iSisi o 6icA^ 

[0 0 3 8] 7^— ^iS^nSPl 0 6!2, fy^fi^f- 
tf>»a*2« (2XkXmfi) t*-5 0 it^O^nfc^-^^ 
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[0 0 3 9] m,Wm^£tltz.^V^$L<DT<--Zte, ft 

tU WtW^^£ivtz^yy p mi<L<D7-?n. #@B§Bio 

8\C£V 2olC##J£*LT, IFFT^109-U1 

0 9-2-^A#£*t6o i~ftfc>b> ttmoiFFT 

[0 0 4 0] IFFT^109~1, 10 9-2T'I^ 

£-1 FFT£Bl£*5V^T, kXm|Of ^IftOT-^ 

^<T>m. IFFTSl09-Ul09-2im n 
-oMSW^v^l FFTMir^io o£9, 

1 F F T^HCI^oV^TIr] C^StClBg^tt/TV^-S^ ^/'7 P # 

!"J^t5J:5taTiFFTM^9o rco^lcJ: 

[0 04 1] I FFTgjU 0 9- lT*£J&£;h^c-^/l'^ 
= ^ r-¥ y Tit -§-(3, G I »AS& 110-1 K>f V* 
— /<A-«rJf A£*U 3I«R Fffl 111-1 TBff^oM^ 

ttlCj£ft£;ft,5 0 *fc, IFFTSl09-2tM^ 

jxfc^v^** y rflr#r4, g i was 110-2 

— hV>-*— /<A-£rjf A£*x, 2HtRF«Ui l-2t 
ffil£<Dmmtim (D/A8«*7y^3^<-h» £ 
JS£*tft.«L T^x^l 1 2-2^Lt, SfllfllOft 

[0 04 2] Lfc^vl^* 
9, 7yrt201-l, 2 0 l-2^LTgff$tl 
If $ frfc 2 o(7)-7;Vf^t y Tft#^S!Sffib^-CS« 

[0 0 4 3] T>^~f- 2 0 1-1 ^LT^f 
/l^=¥* y Tif-f-li. gff R F &|S 2 0 2 — 1 T^^Sl 
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GI^gU2 0 3-l-C^f— hW*— /Vl^fclfc* 
£tK F FT^2 0 4 - 1 (CA^^ft^o *£tc. T^X 
t201-2 ^LTSfSSfrfc^^*^ y T<f # 
fit, g«RF«fB2 0 2-2-Cgf^««*aS 

0 3-2-C^f— K^^^w</l/Sr»ScSn, FFTS5 2 
0 4 - 2lCA^^^5o 

[0 0 4 4] FFT95204-1, 2 0 4 - 2 Xlttth 
Zftl, ^f^r+ y 7MI^UTF FTtol^^^tl 

twomztiZo -rtzfr-h. ffts2 04-k 20 

4 - 2 "CJi-ttt^tt, kXmfiO^^^r^yricSiJ^-C 

:O^Htf:> #F FT»^*3V^Bl!3 ffiStufcT* 

JS ft »» CO * ^ * * y T iCfiJ S T fe tbfc ^ y CO ^ 

[0 0 4 5] FFTg&2 0 4-l-CSit)ttS$tvfckXm 
B^—ft, FFTIH52 0 4- 2T^«9 tB£frfck x 

•YyTifc (1 =kXm) ^cltfx.btltV-BLAS 
T£jS 205-1—205-1 [Z-Vzf*^ V TU^Atl £ 

n^>o fft^2 0 4- 1 xmv ai^n/ci^^ 

^^yTHCj:9iS« ^tvfcr-^il^ FFTS52 0 4 

- 2xmv mzfrfr-y-y** v r 1 \c£*> mmzfttiT* 

— # V~BLAST32 0 5-li:A*^5o 

^52 0 6iCA^^n^>o 
[0 0 4 6] fiJRK*3E»2 0 6T?tt, #i^^^r-y y T 

f-t^^«St^^^H5c r. :rii2 x 2 mi mo 

COaljf ^:^ToTV^^co^ N ^-V-^7P (MIMOft* 

TO^-Y*/H*5£ffi«:, 2X2 (2^t2^iJ) cOfx^Ji L 

JSi-SV-BLASTffllcA^SixSo i^^^ 
^ y T KD^V^mfem*. V-BLAST5I52 0 5 

^r-r y r tcif AZtix^^z*;^ d y ^i/^^/^^ffiv^T 
^0 fr?o flu ^o«3£*tttti£<*pfe*t'Cv^^fei?*) 

[0 0 4 7] V-BLAST32 05-1—205-1 
^m^tb^o W^ttf^ V-BLAST»20 5-1-C 

tt. 7yrti i2-i^iff^ti/c^f^ty7 
50 -y y r^f^-oify^-Y y r i icwst^rv^f 
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T36PP TSG RAN WG1 R1-00-1386J , fLucent Technolo 
gies. Throughput simulations for Ml MO and transmit 

diversity enhancements to HSDPA (PPT presentatio 
n) : R1-00-1387J , I" Lucent Technologies. Further I 
ink level results for HSDPA using multiple antenna 
s (PPT presentation): R1-00-1385J ^{CfS^^ttTV^ 

*-ffiSrffiV^-Ct«^*V\ V-BLASTS2 0 5-1 
-2 0 5- 1 X~fem£tlt^y7m±<Dy*-* (^It2 

So 

[0 0 4 8] 7^f^ y — 0 7tll V-B LA 
STgjS 205-1-205-1 ■CfcUSftfe^y^tt 

of-^ ©E«3^* ^ff «o-f V —zfU \0 7X<n 

2 0 8TU 2XkXmfi©f!//#tt©7 f -^^ 2 

2 0 9- 1 t P/S£i$2 0 9- 2^#E£*l/CA;fi£*b 

[0 0 4 9] P/S«2 0 9-ll^i^AA^i!:k 

ifc£&2 1 0- 1 — 2 1 0-nlCA^$tt5o tLT, ij? 30 
SttfegP 2 1 0 - 1 ~ 2 1 0 - n K £ 0 , Sfiffltf ^i:n 

CKOJK*. »t£»g|5 2 1 0- 1-2 1 0-n^bfi-^tt 

M^mlUi^I^^ ig&tfc*B2 10-1-210- 

§15210-1-21 0-n^bm^?$ttfci/>'^Ji> 
ix^^SlC«x.bnTV^^J*«FP2 1 1-1-211 
-nlC^H^A^£*x3 0 P/S«2 0 9- 2j3i 40 
t>\ *JX»C»jR**LTV^a!*tlk»2 10-1-210 

[0 0 5 0] 21 1-1 — 21 1-n T^i^rtb^ 

/I'tf'frjfcSttS. -&J*« 211-1-21 l-n T*^/& 
i'aKA') M\ P/S2&2 1 2iC 
M^JJdA^^ttSc nXm8^*>y^Ml P/S 
95 2 1 2T?B^J»cMft*:h/C, mi^95 2 1 3X\ M&i, 50 
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[0 0 5 1] -r— *<DBEH#;i^&3Stcoi>-c 

fc*MC. t^^ t !) 7» 1 2 (ORI-flififtSfO^H 1 ^ 
^yT«»«r2ofiefl§LT, ^tf2 4«(Di?-^^-y!;T 
trfflV^SfiOi^^^/wSr^iJ^fS-rStOti-^o * 

[0 0 5 2] *1\ x-^if^l 0 i3 (a) 

i^y^a«r*i-. x— ^n^ogpi o hi 3 

(b) m^J: o\c ^y7*mo>*f— 9 

[0 0 5 3] ^LT, -Y^* y-^951 0 7l£j:*K if 
WtJKi, 13 3 (c) ^"ttr^J ( 8 tT 3 ^U) <DftJjfa\Z 

[0 0 5 4] tt-C, @aS#X.^ttfc2 4fiOf-^» 
(i(Of-^lt 0 3 (d) ICtjM-J;?^ ^gB95108 
ICctt) 2*OT>-T-^tC^lB^tl5c ^tt, 
2fi^y^#ffi<J!)7 f -^^ IFFT3109-1T' 
1 26^t^tyT f 1— f 1 2\z^:ti^:iv^mxb 

tix^r^^^vrmm^^^o &fz. i&%<Di 

2iOf5'7 P ffiOf-^ll IFFT«109-2t 

i 2mwy*->r v r f i ' - f 1 2 ' ic-t^ttwa 

>x^l l 2-2^d^M^JJcSfSStbS, 
[0 0 5 5] ±iEbfcJ: 5t-> r^SSt-^J*^^ 2o 

5o «9 , T^y 1 ^ 112-1 TOi^^^-v y T f 1 
-f 1 2©JMSR*fc. T^X^l 1 2-2TO^^^r 

l^!E3 4tc^-rJ:9^^ ; 2>c roimt)^J:9 
(Wx.^ 1-1. 1-2, 1-3, 1-4) fit. 
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[0056] *tz. &mjjm {rzsv-rm -m, 20 
i&S: 2 u-c-r y — x£ 2 {gtc-r 3 r ^ a* 

[0057] coJ;? lc*H*o?gffilc:«Sfi*iifB3S 
if y r ic^ ^ ruMttor- ^SJ^rt 

[0 0 5 8] ^-^^ p W^x-^^jliS^*r&3^ 

[0 0 5 9] (^1^12) *S«feO?gffi^«S«l» 

attest*, s««H435*b*3esn«#*^*iryr© 
s^^-c. mmmmi ttem-tZo 

[0 0 6 0] B5lt *»WOSft©»*2|:«5S» 
ff^gtC, £ bi-, *^12 0 % $«RF»12 1i3 

a£flRF§5 2 2 0*5cfctf*/83§2 2 1 ^liTi^ 
$tL5o tt*3, *ffl»12 0i3J:t;*ffl«2 2 1ll, 31 

«U BLv^W«r*ft-fS. £fc, H}6lc£>^Tl}2 
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[0061] m 6 ic^-rs««©«»5i«K«oe«RB 
srfcicttK ^x^r-r y roeiKM^^^ 

R (Carrier to Noise Ratio) SrjfflS-t"* h<0 1 
S«RF«2 2 0^gfS^»«!!3SSrJS$ixfc«. 

8221, r >-r 2oi-2^u, mmwcomM 

[0 0 6 2] 11 5 ^*i-^(l!lO«j»5i«*«-eW:. T 
^X^-l 12-2. M^l 2 0*^UT£«$ftfc* 
t^tyr^CNR^ g^fRF^l 2 l-CFf3£©^ 
J»»a«rlS**ufc«, BSft£Al 2 2tcA*£;ft5o 

tux, E«sts«i 2 2-m, 

bii*P S tl1t&y-7* * V T <D C N R UUS CTf y X 
[0 0 6 3] II 7 I*, ^^^-Y y T<Dte*&2RJBlO£ 

m<Dj^mimm. + y 7S i 2 
"rmtyrim2ogfflu ^n-2 4^t^ 

[oo64] nmoftm 1 -oa&^fc j: 5 ic, ^ias5 2 0 

IFFT^109-ltl 2{@<0*^^^r-Y UTf 1 — f 
30 12 Id^tV^WiJ^T y TitS=r&±}& 

$tt5o *fc, »1 2<iO^'y^{icDf ? -^^, 
I F F TlHS 109-2T1 2fi^t^t 97f 1 ' " s - 
f 12' fetfC^^^^r y Tft#^ 

T^X-^1 12-1 £T>7^1 1 2- 2 fc*»6>afeMls: 
^jf$tv5o (H17 (a) ) o 

[0065] s« m<omMmmmmx^ fi-f 12 

ioj:t/f r-f 12 ' 0-&H-2 4li<D-^^^r^y TO 
40 5o as««o«si»afflr3S«©B««fe3e« 1 2 2^, m 

(in 7 (b) ) o with f 1 '<7)t^ 
tyr^t^MW s fi<, f io-tr^3f^yrds 

[0 0 6 6] ftv^-c. gfig^^a 1 2 2 Til, r^UHffi: 
50 ft^J:5l£l-5fc«>K, ±tetcj!gffi^^$^fc^X^ir 
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(c) \c^Xo^ v'^/HCIj:, ejRKttffi^HS 
fir^l#, 4#, 7#, l OS, 13«\ 1 6#, 19 

#, 2 2tomt!ir, -*-*fc*>, u-^^yrf 

1 ' , f 10', f 6, f 5 \ f 11, f 2, f 9 

T, s/y^iofy^fttof-* (^f+8<@=&^ 

* : 4fSxryrttfi : 2«) OE«J&**j£S tbSo 

V->-/tf/W2, e/^^S^O^Tkn^^fcSo 

#S e 

[0 0 6 7] ^ LT, *f ]) 107 -ei*, iag 

Id* So B8l:^>t, 09*. tf, l-ll4^#/HO 
Slfy^^to l-lW*tJ7 
f l'tf llfc, 1 - 2 f 1 0 ' t f 2 tC, 1-3 
f 6 H 9 ' 1 - 4 # f 5 " £ f 7 tc, **b*T*X 

ifig^jxSo 

[006 8] 4*5. iB«ft^» 122 T^^^tlfcgam 

mmmmmmzMtozti. s««©«j*a«*«-c«:. 
y 2 o 7 *k nmm^m<D^m\cmT 0 

[0 0 6 9] £fc, IBRWTIi, 5S««©«»a«3fi 
[0 0 7 0] roJ:5^*IIJK^ffit-«5«Sj»a«3S 

[0 0 7 1] (mao^ffi3) *^lf£ojgffitc«5«i» 

£^b£^S,£l-*5V^T, HJfeO»ffi2i:tSati-So 
[0 0 7 2] Il9te, *«M<o3HSo»l«3lc«s*|» 

h 9 ^*i-5SHt«o«ii»a«ss«f4, la 5 jc^i-ssifta 

ifgK^ S Mc, #MfBc»^SS i 2 3 £{§;iT«/££ 
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fc, «flr«o«iiftaflr%B<o#A», ieioTtM^ 
[oo73] in 9 \z^mmm<DmMmm%imx^ r 

^7^1 12-2, ^ISl 2 0*:frLTS«S:h,fc* 
ty#ty7(7)CNR^ gjfRFgBl 2 ltf^Ol 
»«Sf3lSrfli$nfe«, Sae^SfBl 2 2*5£tf#fi§fc& 
S£i5l 2 3lcA^£*tS c *UT, #lft»S««l 2 

2xu s«w<o«t«a«««*^aftiSixfe#^^^ 
yr^cN Ridker, #^^-r3Tt»o«F*i>*l 

£*tS„ 

[0 0 7 4] HI 1 0 H, &-9"7*-Y V 7<&e*MMfcttl- 

So :d"Cli U*:/*ir VT&i 2 0H-S8ft»ov 
/Uf^y7«tS:2ottfflU ^f+2 4<iOlJ-:/*^ 
yr^^V^T, ^lf-^ 1 - 3 O 3i(0^1r-^ 

20 ;ft/r^St>tf>£i~So 

[0075] IDlO (a) ICOl^Tte, %Hti.<OW& 2 

(@7 (a) ) tn-ottatftsfc^RHtrw-r 

So 

[0 0 7 6] SAflloftlKaAKIK-ril. f i - f l 2 

fcit^f r-f 12 ' co-g-ft 2 4fioi^y^-Y y TCO 
cNR3&s«ijE*ixr, 5S6«ffli^«»a«si«^a*psn 
So as«M<0tt»a« K«©*m**36« 1 2 2x11, 

a*P*tt^CNRSrtt©*:#v>t<Dd>feffil;:3fe-<6o -o 
30 Wtttttt-rs (810 (b) ) 0 f To* 

S*s, IBBft^l 2 2-Ct>*T:b*LSo i&U rcojilffi 

wttco^asriaiftft^ 122 £#m»ft3fe*is 123^ 

^•C J ff5^t?»4<. iffeb**— *"CffV\ 

#tca*o-rs«fc 5^UTt>J:v\ 

[0 0 7 7] ^SfBcft^flSl 2 3-Cte, dOSfiWltl- 
-fSo e**#t*3as3B<ft*K^ «F#»tM# 

So tC"C, ^TOJ:^tcUT, e 

KK*tlfi* s fiv^^^-r y TI5if«F-f-»«l^fi»«:*< 

^>*<i-s c 

[0 0 7 8] -ftefrh, m 1 0 ( c ) td^-r <t 9 id, [S 
10 (b) lC*5V^KStt«-«tStLfc^^^y T£, ± 

50 m*. M$mmzfr%&mT-9 <om^n^-rz>o -rta 
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[0 0 7 9] ::t> ES»:^1 2 2\Z&\,^X*>s ± 

i-3 mov^ , nm<Dmn 2 £ i^u: utsbso^s 

£j$ 1 2 2 t #m^^ 1 2 3 (DMJjX'tl 0 (DX-tete 

[008 0] ^m^^ 123 Xte, 

ITU ^V-^lOWNR^30[d 

3.©¥ftCNRAS5[dB]iftofctO^:t5, 
T, 11 ll^tr-^tllt, *#>ib*bfcCN 
R(D¥*Sfl[^feW*^«l#fiftSrft3erSc ctoT, Hi 
10 (c) td7Fi-<£ ptd, *Vw- :/ 1 OJ6i£ST*<Dfl?-§- 

/w-^ 2 (DjftjStK-e^^W^aift (^St*-* 2 o 

«£»R (^lT-^3^f^lt) fit 2 
[008 1] ^U, S/P*U1 0 *m»»:^ 

103-1-103-4 ICA^ £*b5 0 ttfta, #fi£{5 

1 0 Ax&nzthxgrmf-? 

&£tvC, t£»asi 0 3-1 — 10 3-3^A^3^tb 
^/K/^lE^ij^^^T, 103-1-103 

/ps&i 0 5, v*—#mMm 0 

y-^S5 1 0 7JdA**ttSo 
[0 0 8 2] ^^!) 107 "Ctt, ia«*««P 1 

2 2-egt^$nfciBBt-Lfc^oT, 7 s — *mtoUl 0 

-MWt?olBKfig| 1 2 tc^i-J: 5 H2 fc*3V^ 

Ts i-m^fi^— * l^Sifj'/i^ 

i"c -t-*fc>*>, 1 - 1 V T f 1 ' t f 1 2 

Id, 1 - 2 # f 4 - £ f 9 ^ l-3^f 7'H6 
ic, i-4^f l o " t f 3 Id. Zti*:1nMW£frZ>* 
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[0 0 8 3] ft*5> Bill iC^Ufc^ — :/A^R«F*3S 

cnr^i t d b] siT<om^\a^ n^-ftm&n&z o 

[0 0 8 4] £fc, 110 (c) -CO^-^ltlCft 
its #lf-^ i7 (c) tC^Ufc 

y Td^jll^ 1 ofo, ^ffiTr— ^l-»#l7 

[0085] ^fc, ±ERW-ctt, as««i<DSsi»iiflr« 

[oo86] z.<D£o i£*mn<Dj&mizffizmmMm& 
+ y r i5 m^&mg>m&*'pte <-rz^t &xz s c 

[0087] «s9iwu ^temm^TJ^xmrnzti 

[0 0 8 8] 

[mi] ^wo*«o»«ifc«*«iifta(t*«<oas 

[12] **WollKO»f|ilc«5«»jB«K1I<oa 
[13] *«Wco||ffi<o»ffiiJcff5»j»a«««<oS6 

[14] *mx<Dmife<DMni\zm%mmmmm&x(D 

^0 [15] *»MO^Jfe^»2^«S«»il«3S«OiS 
[16] **^<7>3gJfi^ffi2JC«5*itftalfSK«Og 
[17] **«0|*lli<0»llB2ltffS««iifllSt«"CO 

^^^^ y ToeiBIS*lWcjSCfcE11ifc)6*fe©— 

^y^r^-ri 

[18] 2 
J(? 119] *»W^**o»lS3^ff5«i»5fi{f3S«<oa6 
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[hi o] *mA<onM(Dj&n3\c&zmmmm%imx~ 
m 1 1 ] *&w<o%m<DW*m 3 \c&zmmmm%imT' 

(D C N R t ^IJ^ilc t ^JSiiil:^tf-y/V 

[mi 2] *mw<DnM<DMm3\z&zMMmmmmx' 

i m 1 3 ] i£&<DteMmmmwx*<D& ^>^<d^ ? •? w 
<D&y-y*^ y (omm^i-m 
[mi 4] tt«<oMftaitSE*t*ojmttftM±ic«3«ts 

[01 5] tt*(D«8*5i«*«-C^«tt»tt±^*5Jt6 

10 1 SNA 
102 S/P£B 
103-1— 103-n 

10 4 20 
105 S/Pg|5 
10 6 7^— ^it^D^P 

107 -o-^y — ^as 
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